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Effects of Different Culture Conditions on Cell Growth and Theanine 
Biosynthesis in Suspension Cells of Camellia sinensis ( Theaceae) 


. 1 > 2 . 2 SNS. x 3 2 
HUA Ping, LUHu”, YU J+ Hong”, LENG He Ping , JIANG Xiar- You”, HUA Dong 
(1 Medical College, Nandhang University, Nanchang 330006, China; 2 College f Life Scienee, Jiangxi Normal University , 
Nanchang 330027, China; 3 Jiangxi Green Pharmacy Canpany Limited, Nanchang 330002, China) 


Abstrat: The suspension culture of callus obtained from tender leave of Camellia sinensis was conducted wih MS medium 
plus IBA 2 mg L and 6 BA 4 mg L in a fermenter. The effects of different factors on the growth of tea cells and the amount 
of synthesized theanine were analyzed. The results showed that both the tea cell growth and theanine accumulation reached 
their peak period from 19 to 22 days after culture. Both growth of the cells and the amount of theanine reached optimal vat 
ues when the medium contained NH,*/ NO,” 1. 0/60 Ommo/L, K* 100. 0 mmo} L, Mg? 3.0 mmo! L, H,PO, 3.0 
mmol/L, sucrose 30.0 g L and protein 2 0 g/L. Both the logarithmic and stationary phases were enhanced when the 
amount of sucrose and protein were raised in the medium. Akeration of H,PO,~ concentration in the medium had an effect 
on the simukaneiy of the cell growth and theanine accumulation. The activity of theanine- synthatase (L-glutamate: ethy 
amine lingase) can be affected by K* and Mg” . Accumulation of theanine could be greatly raised when ethy} amine was 
supplemented in the medium. The efficiency of ethy+ amine on the accumulation of theanine is related to the addition meb- 
odi e. sequential supplement of ethyt amine into the medium was better than single addition of that. 
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Table 1 Factors and levels 
O O O Fatos 
NH,* / NO7 (mmol/L) K* (mmol/L) Mg? (mmol L) HPOF (mmol L) DD (gD 00000 (gL) 
levels A B c D E F 
1 10. Y 60. 0 80 0 1.0 2.0 300 0.0 
Z 40600 100. 0 20 3.0 400 1.0 
3 1060 0 12.0 3.0 4.0 500 2.0 
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Table 2 Orthogonal design and results 

















0 0 I A B C D E F 10d 13d 16% d 19d 2244 25d 28" d 
times 

1 1 1 1 1 1 1 5. 73 8 %9 14. 06 14. 99 13 % 12 5 11.79 
31 04 74. 74 81. 00 137. 44 138 9 101. 01 93. 71 

2 1 2 2 2 2 2 5. 98 87 14.36 14. 72 14 48 13 93 12.99 
29 2 9. 16 153. 24 179 90 183 37 150. 32 150. 11 

3 1 3 3 3 3 3 5.77 93 13.75 14.61 14 02 14 00 13. 67 
30 64 87. 71 109. 45 108 36 102 2 103. 13 %. 99 

4 2 1 1 2 2 3 6.01 10. 43 12.60 13.90 13 81 13 82 13. 18 
31 97 90. 02 98. 33 133 93 134 4 120. 92 118. 07 

5 2 2 2 3 3 1 6. 33 11. 01 14. 07 13. 61 13 53 12 26 11. 04 
28 80 Y. 14 109. 81 109 81 100 10 97. 77 %%. 39 

6 2 3 3 1 1 2 5. 65 9 74 15. 00 14. 67 14 01 13 66 12.20 
29 11 92. 10 117. 34 149 01 156 43 120. 09 106. 66 

7 3 1 2 1 3 2 5.60 10. 59 13. 97 15. 84 15 02 14 41 13.16 
29 92 104. 59 136. 87 196 32 206 00 197. 33 194. 04 

8 3 2 3 2 1 3 5.96 10. 2 14. 39 16. 09 16 3 16 19 14. 84 
30 07 51. 26 107. 05 204 11 205 57 201. 00 192. 82 

9 3 3 1 3 2 1 5. 88 9 87 15. 02 15. 64 13 9 12 05 11. 63 
28 35 164. 42 201. 09 196 74 183 15 180. 00 156. 40 

10 1 1 3 3 2 2 5. 69 9% 14. 99 15. 31 14 05 13 33 13. 19 
27. 43 151. 39 189. 99 183 63 183 01 178. 56 179.70 

11 1 2 1 1 3 3 5.57 10. O1 15. 34 15.77 14 61 14 00 13. 06 
28 01 99. 35 148. 57 160 33 166 05 160. 00 158. 12 

12 1 3 2 2 1 1 5.90 10. 04 15. 22 15. 01 14 02 11 9% 10. 81 
30 00 98. 96 130. 11 147. 37 132 70 121. 29 105. 05 

13 2 1 2 3 1 3 5.99 99 15. 46 15. 46 15 03 13 4 13.16 
31 03 117. 64 150. 48 150 10 145 04 141.74 129.96 

14 2 2 3 1 2 1 5.41 8 4 14. 43 14. 22 13 7 13 05 2.77 
30 77 79. 46 101. 37 128 92 159 38 130. 67 124. 99 

15 2 3 1 2 3 2 5.55 9 38 14. 57 14. 54 14 55 14 17 12. 00 
31 21 110. 00 140. 04 173 14 170 % 167.77 168. 12 

16 3 1 3 2 3 1 5.76 943 14.11 14. 00 13 37 13 4 12. 83 
29 55 106. 54 151. 02 197. 25 196 50 183. 37 169. 56 

17 3 2 1 3 1 2 5. 48 10. 00 14.70 14. 59 13 75 129 12.57 
26 53 111.21 150. 67 150 70 149 31 144. 51 145. 69 

18 3 3 2 1 2 3 5. 93 10. 27 14. 32 15. 01 15 00 14 2 13. 01 
27. 4 89. 78 160. 09 197. 28 187. 01 174. 43 161. 55 











1) 00 ADBOCO DO EDF 00000000 Na /N0; O K* O Mg pros 000000000600000; 1020300 0 
030000000; (2 to*d~ 28*4pg000 0000000000000; 03000, 00000; (3) 000000 


( 
O 
DoOd000 00000 (10m), 000000000000 (mfgbw 0 
(1) In the table, A, B, C, D, E and F represent the medium mixed with NH4 / NO3 , K*, Mg” , H,PO¿ , sucrose and protein; the different 











































































































levels of each factor are indicated with 1, 2 and 3, respectively; (2) The data in right lines were tested separately on 10'd- 28" d during the culture pe- 
rod. Each item was measured three times and its figures is the average of the measured values; (3) In thetable, the data in the firs row and in the see 


ond row represent the figures of cell weight ( g 100 ml) and theanine acaimulation (mg gDW) , respectively. 
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Table 3 Growth dynamics of tea cell and accumulation of theanine with different ZtNH > HC} addting modes 














OOOO (d) Cultured duration (d) 10*d 13*d 16*d 19% d 22*d 25*d 28'"d 
0000 (g10 m) 6. 07 10. 89 14. 34 15. 87 16 00 15 47 14. 52 
Cell quantity (9 100 ml) 5.96 10. 2 14. 39 16. 09 16 33 16 19 14. 84 

5. 99 10. 05 15. 00 16. 27 16 09 15 80 14.77 
000000 (mg gdw) 32 13 46. 66 45. 02 44. 04 43 15 34 10 29.76 
Accumulation of theanine (mg/ gDW) 30 07 51. 26 107. 05 204 11 205 57 201. 00 160. 28 

30 0l 68. 72 122. 33 207. 05 206 16 197. 64 172. 31 

(y 0 3000. 00000: 000000000000; 000000000 5000 Smo/LOO00;: 00000000 
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(1) Each item was measured three times and its figure was the average of the measured values. The data n the first row are the ones without 4ANH>HCl 


addition; the figures in the second row are the ones with ZiNH HCl added at 25 mmo} L on the fifth day culture; the figures in the third row are the ones 
with ZtNH>- HCl added at 20 mmo/ L on the fifth day culture and then at 1 mmol/L each cukure day. 
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